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EUMETNET

Conference of the National Meteorological Servicesin Europe

A network grouping18 EuropeanNational MeteaologicalServices

A framework to organiseco-operativeprogrammegboth care and
optional) in the various elds of basic meteaological activities,
suchas observingsystems

Develop collective capability to bring European usersthe best
availableguality of meteaologicalinformation

More e cient useof collectiveresources



The WINPROF Programme

bundlescollectiveresourcesn the eld of the operational use of
Wind Pro ler Rada / RASSsystems

optional programmefor a duration of 2 yeas

Participating countries:

{ Austria { Ireland

{ Belgium { Netherlands
{ Finland { Portugal

{ France { Switzerland

{ Germany { United Kingdom



COST-76 - Predecessa for WINPROF

Developmentof VHF/UHF wind pro lers and vertical soundersfor use in
Europeanobservingsystems

March 1994to0 March 2000

Someimportant achievements:

{ Wind proler (WPR) frequencyallocations: Acceptanceby WRC-97 of
ResolutionCOM5-5, and Footnotes S5.162Aand S5.291A.

{ Developmentof BUFR code for data exchange,acceptedby WMO ealy
2001

{ The semi-orational CWINDE!' network was established
Network Hub + Websiteat UK MetO
(http://www.meto ce.com/resea rch/interproj/cwinde/pro ler).

{ UK MetO and Meteo Francestarted monitoring usingglobal NWPM's.

{ WPR data evaluation: Quality can be compaableto radiosondewind data.

LcosT wind Initiative for a Network Demonstrationin Europe.
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What is a wind proler ?

PulsedDopplerrada to determine:

{ ¥,(z) abovethe rada site during all weatherconditions
{ w(z) for clea air situations
{ Tv(z) (RASS)

Frequencyrange: Pro ler VHF (30-300MHz) or UHF (300-3000MHZz)
Weatherrada: SHF (3-30 GHz)

Backscattering:

{ at (natural) refractiveindexirregulaities (¢ - clea-air radar)

{ at precipitation particles (similar to the weatherrada)

{ at articially generatedrefractiveindexirregulaities (RASS)

{ sometimesunwanted scattering- clutter (birds, surroundings,...



Basic wind pro ler types

VHF UHF-Lawv | UHF-High
Frequency(MHz) 40-80 300-500 | 900-1400
Frequency(D) 53.5 482 1290
Antennaarea (m?) 10.000 | 100 10
Peak Envelog Power (kW) | 5-1000 | 1- 30 0.3-10
(typical) 50 15 1
vert. coverage(km) 1.5-30 05-16 |0.1-3
vert. resolution(m) 150- 500 | 150- 500 | 50- 100




Doppler Beam Swinging
For a locally linea wind eld, i.e.

~

¥(F) = ¥(F) + T ¥iry T

onegetsfor the radial winds
Vi = ¥ n at heightz:
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Advantages of wind pro ler systems

High time resolutiondata: typical 30 minutes.
Data almostinstantaneousavailable(Nowcasting)

Euleriantype of measurementtrue vertical pro le, all heights measuredat
sametime).

Unambiguouspro les, independentof the assimilationsystem.
Almost all weather(exception: strong convectiveprecipitation).

Existingand proven(in contrastto proposedspace-basedystems).
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DWD-482 MHz Profiler Data
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DWD-482 MHz Profiler Data

Height

SSSSSSSS

5 m/s
s
s
s
m/
m/
m/
m/
m/:
m/
m/
m/
Over
300
200
100

Under

F Northerly Wind
Calm
1.2
50
00
50
0.0
5.0
7.5
2.5
5.0
5.0
7.5
0.0
WD (deg)

VAaWw~NCHGASNJ®O D

Tl)J1dd431444

/13/97
\
\

oYY AN NN SAAS SN,

- SV N AN N N

btvht-S i 0009909088 -

A g%%%%%%%%
hwwA¢¢cc....@mmmmmmmmmmm%mW%

_»/%ﬁﬁmﬁA¢¢....@»mam%%nu%%%%%%
u\m%ﬁamwaa¢..@»mwu%u%%%%%uw%%m .

S

Rl JJJJ/JM %%%%%%%WW%MM%
WPRRRRRErT F59900000000000650000

cassestsssssssescesessessaresese
seesssasesssssssessesasasssseses
sddasasassssssseasssssssssesee
Seseeasssssessessesasssssssese
ssecesssesssscesssesessasesese
saciitesessscessessssssssssrere

o

Date:

(m-agl) Lindenberg, Germany (TWP)
8000
700
600
500
400
300
200
100

00

23

22

21

20

19

18

17

16

15

14

13

12

11

10

2/14/97

Validation Level: 0.0

Time (UTC)

Mode: 250-m Winds

Elev. (m): 103

Printed: 8/29/01

Upper air windsat Lindenlkerg (482 MHz wind pro ler) February, 13 1997



SatelliteimageryFeb 13, 1997 (NOAA channel5, 12:01and 17:39)
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Problems

Frequencyallocation (Tx carier and occupiedbandwidth)

High receiversensitiviy ! clutter susceptibiliy

{ Groundecheesthrough antennasideloles
{ Transientclutter signals(migrating birds!)
{ RFI

RASSsoundemissionin denselypopulatedareas

Lack of concertedfurther systemdevelopment

{ Industry: Struggleswith a too small market.
{ Most Met. Servicesannota ord developmentesources.
{ Reseech institutes: Other priorities/ interests...

Systemshave potential for improvements- but reseach is needed
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Development potential for Radar Wind Pro ler

Improvedsignalprocessing(SP) for better data quality:

{ CurrentlyusedSP 20 yeas old, old hardware limitations ! legacyproblem
{ Modern mathematical techniquesavailable (for examplefor instationay
signals)

Future developmentdikely to increaseresolution- imaging methods

Hardware reliability needsto be improvedwith currenttechnology:

{ State-of-theart ampli ers (LDMOS)
{ Digital IF receivers



Time-Frequency characteristics of the WPR RX signal

2) WFT
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Spectrogramof the complexenveloe of a RWP signal.
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NOAA Profiler Network
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404 MHz NOAA Network Pro ler at Ledbketter, Texas



Wind pro ler network of JIMA

CONTROL CENTER (JMA HQ [ o
31 pro lers @1357 MHz .
Peak Power 1.8 kW ) °
Vertical resolution100, 200, o °
300,600m o

Time resolution10 min




JMA Network Pro ler
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CommonWIND pro ler network in Europe (CWINDE)



46.5 MHz MST Rada Aberystvyth, UK - Rese&ch system



482 MHz Wind pro ler Lindenkerg, Germany- Prototype system(quasi-ogerational)



915 MHz Wind Pro ler South Uist (Helrides), UK - Quasioperational system



1274 MHz Wind Pro ler Nice, France- Quasioperationalsystem



64 MHz Wind Pro ler South Uist (Helrides, UK) - operational systeminstalled2003



Aerial view of rst 482 MHz network pro ler of DWD, Septemizr 2003
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1. Heterogeneousetwork

21 WPR, 2 SODAR (+ 23 DopplerWeatherRadas)

Mix of reseach and operational systems(airports, weatherprediction)

Di erencesin rada hardware and operating software, including QC
WINPROF hasno control oversystems sampling+ processingstandads!

2. Large data quality and availability di erences (assessmenby NWP)

ECMWEF stated assimilating CWINDE prolers on April 9th, 2002.
E ectively usedsystems:9 (43%)

UK MetO currently usesl2 pro lers (57%)

Only quasi-oerational WPR systemsnhaveavailabilitiesnea or above 90%
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Main objectives of WINPROF Programme

1. Continuedoperation of CWINDE Hub at UK MetO (joint funding)

Routine collectionand archiving of WPR and weatherrada wind data
Quality evaluationand availability statistics

2. Improve data quality and availability to users:

Investigationof userrequirementsand de nition of data quality standads
Recommendationsor WPR operation (maintenance sampling,processing)
Evaluateresultsof reseach on WPR data quality improvements

3. Other operationalaspects

Protection of frequencies:European Satellite Navigation systemGALILEO
may threaten 1290MHz (E6: 1278.750MHz)
Usereducationand suport



Comparison of Wind-Profiler/Radiosonde v UK Model Wind Measurements.
Lindenberg 10394, Germany. August 2002.
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Radiosonde results are from the nearest Upper-Air site and statistics are converted to approximate heights from standard pressure levels.



Comparison of Wind-Profiler/Radiosonde v UK Model Wind

16
- W/Pro -
14 - - - R/Sonde -
He ' 1 o e, |HE12
igh d igh -
t 5! 10 t 10
(k \ 8 k 8
m) 4 m)
) 6
Y
L} cf:\
2
0

5 4 3 -2 -1 0 1 2 3 4 5
(OB-BG) Wind Components Bias (m/s)

14 |

6 |

4
2
0

Lindenberg 10394, Gerlrgany. June

0 1 2 3 4 5 6 7
(OB-BG) Wind Components RMS (m/s)

8

Radiosonde Obs =

W/Pro
16 16 000
14 14 000
He fz\ He 12
igh igh
t 10 t 10 588
E:]() 8 _ 2?) 8 622
6 6
4 i W/Pro 4 720
/f R/Sond 2
0 | | | 0 | | |
-10 -8 6 4 -2 0 2 4 6 8 10 -3 -2 -1 0 1 2 3

(OB-FG) Wind Direction Bias (degrees)

(OB - FG) Wind Speed Bias (m/s)

Radiosonde results are from the nearest Upper-Air site and statistics are converted to approximate heights from standard



Data quality improvements

1. WG1: "Problem diagnostics":

Hardware malfunctions- insu cient maintenance
Clutter contamination
Inadequatesetting of systemparameters(!)



Data quality improvements

1. WG1: "Problem diagnostics":

Hardware malfunctions- insu cient maintenance
Clutter contamination
Inadequatesetting of systemparameters(!)

2. WG2: "Problem xing":

Usertraining
Testing of advancedsignalprocessing
Recommendation$or rada hardware improvements
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WINPROF: The Future

Improved hardware capabilitiesat the Hub

Long term data archiving

Expert meetings(Signal processing NWP)

Integration of new systems

De nition of quality standads ! Operationalsubset?

ProgrammeendsJune 2004 Possibleextensionto be decided.



